T and CN47 T , isolated from marine sediment of the East China Sea, were characterized by using a polyphasic approach. The isolates were Gram-negative, strictly aerobic, non-spore-forming rods. The chemotaxonomic characteristics of these isolates included the presence of C 18 : 1 v7c, C 16 : 0 , iso-C 15 : 0 2-OH and/or C 16 : 1 v7c and C 10 : 0 3-OH as the major cellular fatty acids and Q-8 as the predominant ubiquinone. The DNA G+C contents of strains CN44 T and CN47 T were 62.5 and 56.3 mol%, respectively. Phylogenetic analyses based on 16S
The genus Marinobacterium was proposed by González et al. (1997) with the description of a single species, Marinobacterium georgiense. Subsequently, Oceanospirillum jannaschii and Pseudomonas stanieri were reclassified into the genus as Marinobacterium jannaschii and Marinobacterium stanieri (Satomi et al., 2002; Euzéby & Tindall, 2004) . Three further species in the genus, Marinobacterium halophilum (Chang et al., 2007) , Marinobacterium litorale and Marinobacterium rhizophilum (Kim et al., 2008) , were described recently. Here we present a polyphasic study describing two novel Marinobacterium strains isolated from the sediment of the East China Sea.
Strains CN44 T and CN47 T were isolated from a sediment sample taken from the East China Sea (120 u 349 E 27 u 199 N) by dilution plating on modified ZoBell medium (ZoBell, 1941; Huo et al., 2008) at 37 u C for 3 days. The isolates were routinely cultured and maintained on Marine 2216 agar (MA, Difco) or broth (MB) or yeast extract broth (YEB, basal medium supplemented with 5 g yeast extract l 21 ) medium (Mikhailov et al., 2006) . Basal medium (BM) contained [(l distilled water) (pH 6.5-7.0), Tricine (pH 7.5-8.5), CAPSO (pH 9.0-9.5) and CAPS (pH 10.0-10.5) to YEB medium at a concentration of 40 mmol l
21
. The temperature range for growth was determined by incubating at 4, 10, 15, 20, 25, 30, 35, 40, 42, 45 and 48 u C. Cell morphology and motility were examined by optical microscopy (BX40, Olympus) and transmission electron microscopy (JEM-1230, JEOL).
Single carbon source assimilation tests were performed by using BM. The corresponding filter-sterilized sugar, alcohol, organic acid or amino acid (0.2 %) was added to liquid medium. Acid production was tested by using modified MOF medium supplemented with 1.0 % sugars or alcohols (Leifson, 1963; Xu et al., 2008) . Biochemical and nutritional tests were performed in MB according to Xu et al. (2007) as described by Mata et al. (2002) . API ZYM and API 20NE (bioMérieux) tests were also used to determine physiological and biochemical characteristics. API ZYM strips were read after 8 h and API 20NE strips after 24 and 48 h.
Fatty acid methyl esters were prepared from lipids that had been extracted from cells grown on MB for 36 h at 30 u C and analysed by using GC/MS (Kuykendall et al., 1988) . Isoprenoid quinones were extracted from freeze-dried cells (200 mg) with chloroform/methanol (2 : 1) and analysed by reversed-phase HPLC. Genomic DNA G+C content was determined by thermal denaturation (T m ) (Marmur & Doty, 1962) using Escherichia coli K-12 DNA as the calibration standard.
The 16S rRNA gene was amplified and analysed as described previously (Xu et al., 2007) . PCR products were cloned into vector pMD 19-T (TaKaRa) and then sequenced to determine the almost-complete sequence of the 16S rRNA gene. The sequence was compared with closely related sequences of reference organisms from the FASTA and EzTaxon services (Chun et al., 2007) . Sequence data were aligned with CLUSTAL W 1.8 (Thompson et al., 1994) . Phylogenetic trees were constructed by the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971 ) methods with the MEGA 3 program package (Kumar et al., 2004) and by the maximumlikelihood method (Felsenstein, 1981) with the TREEPUZZLE 5.2 program. Evolutionary distances were calculated according to the algorithm of the Kimura two-parameter model (Kimura, 1980) for the neighbour-joining method.
The two isolates were Gram-negative, rod-shaped, motile, oxidase-positive and possessed Q-8 as predominant quinone. Cells of the strains often contained granules ( Fig. 1 ). Strain CN44
T was able to form phase-refractive vesicles inside the cells, whereas strain CN47 T was not. Colonies of strain CN44
T were yellow-coloured after 2 days incubation on MA; strain CN47
T colonies were creamcoloured. Major fatty acids of the two strains were C 18 : 1 v7c, C 16 : 0 , iso-C 15 : 0 2-OH and/or C 16 : 1 v7c and C 10 : 0 3-OH (Supplementary Table S1 , available in IJSEM Online). Other physiological and chemotaxonomic characteristics of strains CN44
T and CN47 T are summarized in the species descriptions. Phenotypic characteristics that serve to differentiate the two strains from their closest phylogenetic relatives are listed in Table 1 .
The almost-complete 16S rRNA gene sequences of strains CN44 T (1463 nt) and CN47 T (1464 nt) were obtained. Sequence comparisons to representative bacteria with validly published names indicated that strain CN44
T was related most closely to the genus Marinobacterium (91.9-95.3 % sequence similarity). Phylogenetic analysis based on 16S rRNA gene sequences showed that the isolate formed a coherent cluster with M. rhizophilum (Fig. 2) . The topologies of the phylogenetic trees that were built by using the maximum-likelihood and maximum-parsimony algorithms also supported the notion that strain CN44 T could represent a species phylogenetically distinct from closely related species in the genus Marinobacterium. Strain CN47 T showed the highest sequence similarity to M. stanieri (97.8 %) and ,97 % sequence similarity to other described Marinobacterium species. Phylogenetic analysis based on the 16S rRNA gene sequence showed that strain CN47
T formed a coherent cluster with M. stanieri with a high bootstrap-resampling value (99 % by the neighbourjoining method) (Fig. 2) . Y.-Y. Huo and others (Chang et al., 2007) ; 7, M. litorale ; 8, M. jannaschii (Bowditch et al., 1984) . +, Positive; 2, negative; (+) and (2), positive or negative results reported for half or more strains of the species; W, weak; ND, no data available. All strains are motile, rod-shaped and oxidase-positive and possess Q-8 as predominant quinone. Baumann et al. (1983) . dData from Satomi et al. (2002) . §Data from Kim et al. (2007) . To verify the species status of the novel Marinobacterium species, DNA-DNA hybridizations were performed by the thermal denaturation and renaturation method of De Ley et al. (1970) as modified by Hub et al. (1983) , using a Beckman DU 800 spectrophotometer. The DNA-DNA relatedness value of strain CN47 T to M. stanieri DSM 7027
T was 46 %. The 16S rRNA gene sequence similarity values, as well as DNA relatedness value, were sufficiently low to classify strains CN44 T and CN47 T as representatives of two novel species within the genus Marinobacterium.
Based on the phenotypic differentiation (Table 1) and genotypic data presented above, we consider that strains CN44 T and CN47 T represent two novel species of the genus Marinobacterium, for which the names Marinobacterium nitratireducens sp. nov. and Marinobacterium sediminicola sp. nov., respectively, are proposed. (30), nitrofurantoin (300), penicillin (10), polymyxin B (300 IU), rifampicin (5), streptomycin (10), tobramycin (10) and tetracycline (30), but not to bacitracin (0.04 IU), novobiocin (30) or nystatin (100). In the API ZYM system, acid and alkaline phosphatases, esterase (C4), esterase lipase (C8), a-glucosidase and leucine arylamidase activities are present, whereas N-acetyl-b-glucosaminidase, a-chymotrypsin, cystine arylamidase, a-fucosidase, a-and b-galactosidases, b-glucosidase, b-glucuronidase, lipase (C14), a-mannosidase, naphthol-AS-BI-phosphohydrolase, trypsin and valine arylamidase activities are absent. Ubiquinone-8 is the major respiratory quinone. Major fatty acids (.5 %) are C 18 : 1 v7c, C 16 : 0 , iso-C 15 : 0 2-OH and/or C 16 : 1 v7c and C 10 : 0 3-OH. The DNA G+C content of the type strain is 62.5 mol% (T m ).
The type strain, CN44
T (5CGMCC 1.7286 T 5JCM 15523 T ), was isolated from a marine sediment sample of Zhejiang, China.
Description of Marinobacterium sediminicola sp. nov.
Marinobacterium sediminicola (se.di.mi.ni9co.la. L. n. sedimen -inis sediment; L. suff. -cola inhabitant, dweller; N.L. n. sediminicola sediment dweller).
Cells are Gram-negative and motile. Young cultures show rod-like cells (1.0-2.060.3-0.5 mm). Colonies on MA are 1 mm in diameter, circular, smooth, elevated and creamcoloured after 2 days at 30 u C. No growth occurs in the absence of salt. Growth occurs at NaCl concentrations of 0.5-7.5 % (w/v), with optimum growth at 1.0-3.0 %. The pH and temperature ranges for growth are pH 6.0-9.5 and 15-42 u C (optimum growth at pH 7.0 and 35 u C). Oxidase-and catalase-positive. Tween 20 and tyrosine are hydrolysed. Aesculin, casein, DNA, gelatin, starch and Tween 80 are not hydrolysed. Nitrate is not reduced. 
